parative physiology of the blood, ascertained that an improvement in the breed of an animal tended always (cceteris paribus) to increase the proportion of its coloured blood-corpuscles; they found that the same improvement tended likewise to diminish the proportion of its fibrin. And I find further indications of the same inverse ratio between the fibrinousness and the perfection of the blood, in the facts?that there is little or no fibrin in the blood of the foetus, none in the egg, none in the chyme, and less in the blood of the carnivora (who feed on it) than in that of the herbivora.
" Some of these facts, derived from very different sources, appear quite inexplicable on the theory that fibrin is essential to the progressive development of the tissues; and the opposite inference seems unavoidable, that it must be considered an excrementitious product, derived from the waste of the tissues or the oxidation of the blood, and in progress of elimination from the system. This conclusion, carried into the domain of pathology, would lead us to suppose, that an augmented proportion of fibrin in the blood (whether occurring in active disease, or within the limits of apparent health) can be taken as an indication only of increased labour and waste in certain elements of the body, not of an increased development in the resources and nutrition of the blood.
And on the same grounds it would appear that a super-fibrination of the blood, in acute inflammatory diseases, must be regarded as a consequence and effect of those diseases, not as their cause, and not as a primary affection." (pp. 50-51.) Again, when speaking on a subsequent occasion, of the ulterior development of fibrin, Mr. Simon remarks :
"It appears, then, that fibrin may remain stationary, and be nourished; or it may degenerate and decay : thus much is certain. But, may it advance ? may it be developed into any higher form? into any tissue ??Notwithstanding the prevalence of a very general opinion to the contrary, I believe I may venture to question its possession of this power, and may say, that I entertain extreme doubt whether, of itself, it ever shows the slightest disposition to cell-formation, or to any process of selfdevelopment.
[April, probably the real regenerator of the tissues) is likewise present; and that great developmental activity, so often and so glowingly ascribed to fibrin, may, with at least equal probability, be considered the work of this associated albumen, for which (on this latter assumption) the fibrin could merely be considered to furnish an inert mechanical support. For think, gentlemen, if fibrin were that restless element of growth and vital expansion which some have fancied it, what a world of activity there would be in an aneurismal sac! A large aneurism, filled with laminated clot, has almost as much fibrin in it as the whole body put together; and yet it shows, on microscopical examination, no evidence of activity or of growth. At its circumference its pressure may have irritated surrounding parts, and may have provoked inflammatory effusion from them, but in the interior all is stationary and quiet. Towards the cavity, where the formation is most recent, lie the blood-corpuscles in a network of fibrin?the former in such numbers, that the latter can but very imperfectly be seen; but in passing outwards, as the corpuscles seem more and more wasted, the fibrin begins to show more distinctly, always adapting its meshes to the material within them, so that innumerable blood-cells are seen, each in its separate setting of fibrin: in getting still nearer to the circumference of the sac, the arrangement becomes confused, from the closer consolidation of the fibrin; but in no part of the structure have I been able to see any trace whatever of new organisation.
" There is a similar reluctance to the initiation of organic development in those other intra-vascular clots which form in tied arteries. They undergo changes referable to their blood-corpuscles, and they become pale and contracted; but their fibrin may remain for many weeks, or perhaps permanently, unaltered, except for some increase of density. I have seen it after the lapse ot' six weeks, showing only a vague appearance of longitudinal striation, with no essential change of physical character, and without the slightest trace of new development in its substance." (pp. 102-4.) And after alluding to Dr. Zwicky's observations on the metamorphosis of arterial clots into fibrous tissue, which he considers as depending on " some new influence being imparted to the clot by the prolongation of blood-vessels into its substance, much more than on any specific faculty of organic development residing in the fibrin itself," he continues:
" I do not wish it to be understood as, in my opinion, a proved and certain thing, that fibrin is insusceptible of ulterior development; but I find, as yet, a want of sufficient evidence to establish its possession of this power; and in the examination, both of intra-vascular clots and of inflammatory exudations, I find several facts which apparently militate against such a conclusion. In all such products, the fibrin has shown itself either stationary or retrogressive; either lying as first deposited, or contracting more and more densely; or altering, only to undergo degradation. So far as my knowledge extends of adhesive inflammation, and of the several reparative processes, I see no evidence that fibrin takes a more important part in them than that of holding the true albuminous blastema within its meshes, and thus occasionally serving as a provisional matrix and scaffolding for the development of cells, fibres, and blood-vessels; and I cannot but suspect, that those who have ascribed to fibrin so large a share in the processes of growth, have been somewhat under the influence of that prejudice to which I alluded in a former lecture, and have promoted this material to so high a rank in their pathology, merely because of its physical tendency to settle in a solid form." (pp. 104-5.) Now let us examine the chief of these arguments consecutively, and see what they are really worth. But it seems more probable that no such assimilative force is exercised after the effusion; rather, we may explain the facts by believing that the material formed in the inflammation of each part partakes, from the first, in the properties of the natural products of that part; in properties which we know determine the mode of formation independently of any assimilative force.
"We have some evidence of this in the products of inflammation of secreting organs, the only structures of which we can well examine the natural products in their primary condition." (pp. 21-2.) The mode in which the intensity of the inflammation affects the character of the effused lymph, may be likewise explained, by taking advantage of the admitted relation between secretion and nutrition, and applying our knowledge of the mode in which the former process is altered by inflammation, to the explanation of the phenomena of the latter. " We may therefore believe that, in the inflammation of any part, the product will, from the first, have a measure of the peculiar properties of the material employed in the normal nutrition of the part: that, as in the inflammation of a secreting organ, some of the secretion may be mingled with the product of the inflammation, so in that of any other part, some of the natural plasma?i. e. some of the material that would be effused for the healthy nutrition of the part?may be mingled with the lymph. The measure of assimilation to the natural structure will bear an inverse proportion to the severity of the inflammatory process, because, the more the conditions of nutrition deviate from what is normal, the more will the material effused from the vessels deviate from the normal type.. In the severest cases of inflammation we may believe that unmixed lymph is produced, the conditions of the due nutrition of the part being wholly suspended; but when the inflammation is not altogether dominant, its product will be not wholly contrary to the natural one, and will, from the first, tend to manifest in its development some characters correspondent with those of the natural formations in the part. (exactly like those we are talking of on the valves of the heart;) a vegetation sometimes as large as a grain of wheat; always of a pyramidal shape, with its apex down-stream, and its base attached to the thread. In the artery, one might say that the thread whipped the blood, just as one whips blood in a basin to get the fibrin out of it; but with this trifling difference, that, instead of the rod beating the fluid, the fluid ran over the rod and precipitated its fibrin there. In the vein, the thread seemed to operate no way but obstructively ; never coating itself with fibrin, but sometimes delaying or stopping the circulation with a voluminous black clot, chiefly collected on that side of the thread remotest from the heart. Accordingly, the general statement and rationale of the matter appears to be as follows:? the disease in which these deposits are so frequent is one of intense over-fibrination of the blood, and one in which almost certainly there are other conditions, besides quantity, making the fibrin easy of precipitation; the left side of the heart has preference, because it is the arterial side, and because arterial blood, as " Now there are some facts which indicate the probability that the fatty degeneration is that which commonly precedes the natural absorption of many normal parts; or, rather, that, in the change which they undergo before absorption, fatty matter is one of the products, and that the principal evident difference between the atrophy of a part which is manifested by its wasting, and the atrophy which is manifested by fatty degeneration, is, that the fatty matter, which is absorbed in the former case, is retained in the latter. However this may be, it is certain that the disintegration and fatty degeneration of the fibrin-products of inflammation-bring them into a state most favorable for absorption; indeed, one may see in fibrin thus changed many things which, in regard to the fitness for absorption, make it parallel with chyle. Of such absorption of fibrin we may find many instances. In rheumatic iritis we may believe the lymph to be fibrinous; but we see its complete absorption taking place; and the recent observations of Dr. Kirkes on the rarity of adhesions of the pericardium, in comparison with the frequency of pericarditis, may be in the same manner explained. In rheumatic pericarditis we may be sure fibrin is effused; and the observed friction-sound has, in at least one case, proved its coagulation; yet in this case, when death occurred four months afterwards, scarce a trace of fibrin was found in the pericardium : it had been absorbed, and the degeneration I have been describing was probably the preparation for its absorption, (pp. 35-6.) Thirdly, examples of the calcareous degeneration of fibrin are shown in the ordinary formation of phlebolithes from clots of blood, and in the calcareous deposits which are found imbedded in the fibrinous vegetations of the valves of the heart. This form of degeneration, however, is much more frequent in purulent fluids, and in later developments of lymph. Fourthly, In this substance are found abundant collapsed and shrivelled cells, which might be supposed to be dried pus-cells, or corpuscles of chronic tuberculous matter, were it not that some of them present an approach to the character of fibre-cells, into which it is certain that neither pus-nor tuberclecells are ever developed. The corpuscles found in the pus of chronic abscesses, are believed by Mr. Paget, from their likeness to the foregoing, to be rather withered lymph-corpuscles, than true pus-cells. Second, the lymph-cells are changed by fatty degeneration into granule-cells, or exudation-corpuscles ; which, as Reinhardt has shown, may also be derived by a similar process from the primary cells of almost all other, both normal and abnormal, structures. This form of degeneration is particularly apt to occur in the products of inflammation in the nervous centres and in the lungs, but it is by no means confined to those organs; and it may take place alike in the early forms of lymph-cells, and after they have already elongated and attenuated themselves into fibre-cells, and also after they have degenerated into pus-cells. The following are, briefly, the stages of this transition, which corresponds exactly with that so commonly observable in the cells of the liver and kidney :
" The lymph-cells, which may have at first quite normal characters, such as I have assigned to ' primordial cells,' present a gradual increase of shining black-edged particles, like minute oil-drops, which accumulate in the cell-cavity, and increase in number, and sometimes in size also, till they nearly fill it. The fatty nature of these particles is proved by their solubility in ether: and their accumulation is attended with a gradual enlargement of the cell, which also usually assumes a more oval form.
Moreover, while the fatty matter accumulates, the rest of the contents of the cell becomes very clear, so that all the interspaces between the particles are quite transparent; and, coincidently with all these changes, the nucleus, if any had been formed, gradually fades and disappears." (pp. 36-7.) This kind of degeneration, as in the case of the fibrinous element, appears to be preparatory to absorption, as probably happens in the " clearing-up" of the solidified lung after an attack of pneumonia. lymph, may be so altered as to take on the appearance of pus-cells ; thus, in many of the supposed cases of pus in the blood, the bodies taken for pus-cells were certainly only altered white corpuscles. When it occurs as a product of inflammation, however, the pus-cell may be pretty safely regarded as an ill-formed or degenerate lymph-cell; and the variety of form which it will present will partly depend upon the previous quality and grade of development of the lymph-cell, and partly on the further degenerations which may have taken place, after-the characters of the pus-cell have been acquired. The following is Mr. Paget's account of the typical conditions of the pus-cell, and of the principal degenerations which it may undergo : "In specimens of what might be called 'good' pus, we may find three principal forms. There are?1st, some corpuscles presenting the peculiar and well-known granulatod or wrinkled appearance of pus-cells, but from which water will raise up no cell-wall; 2, from others, like these at first sight, water will raise a cellwall, aud will show that the former kind consist of only such a substance as forms the contents of these; 3d, in others, even when no water is added, a cell-wall is visible, and within this are granulated contents, with a more or less distinct nucleus imbedded in them. In all these forms, moreover, the addition of acetic acid usually displays a single or a bipartite or tripartite nucleus. Now, it may be that these represent three different stages of the pus-cell, either developing, or, more probably, degenerating; but I think it is much more likely that these forms are the results of the purulent degeneration beginning in lymph-cells at different stages of their development. There is so remarkable a correspondence between these three varieties of pus-corpuscles, and the three chief forms which I described as observable in the development of the primordial cell of lymph, that one cannot but suspect that the three forms in the pus represent corresponding and similar degenerations from the three forms in the lymph. [ fully adopted into the system and made completely a part of it, is peculiarly prone to undergo degeneration. Now it has been from dwelling upon this very frequent destiny of fibrinous exudations, and from passing-by the cases in which they do remain as constituent parts of the organism, that Mr. Simon has been led to the notion that fibrin is itself a degenerating product. It may be that the last-named instances are the exception rather than the rule; but this is because, in all ordinary cases in which these exudations are thrown out, causes of degeneration are operating. It is in those simplest cases in which the reparation proceeds with the least amount of those disturbing influences which tend to produce degeneration,?as, for example, in the reunion of the two ends of a tendon after subcutaneous division,?that the organisation of the fibrin goes on most after the fashion of ordinary nutrition, and with the most complete result; and we seem, therefore, clearly entitled to affirm, that of all the elements of the blood, the fibrin is that which is the most prone to become organised, and is that which affords the ordinary pabulum for the development of the tissues.
The last topic considered by Mr. Paget, in relation to the products of inflammation, is that of the diseased actions to which they are subject, after they have become as fully organised as their nature admits. On this point he makes the following apposite remarks:
" Among the signs of the attainment of complete membership in the economy, we may enumerate this,?that the organised product of inflammation is liable to the same diseases as the parts among which it is placed; that it reacts like them under irritation; is like them affected by morbid materials conveyed to it in the blood; and like them may be the seat of the growth of new and morbid organisms. No more complete proof of correspondence with the rest of the body could be afforded than this fact presents; for it shows that a morbid material in the blood, minute as is the t est which it applies, finds in the product of inflammation the same qualities as in the older tissue to which it has peculiar affinity.
"The subject, however, of the particular diseases to which these substances, themselves the products of disease, are liable, has been little studied. We now take our leave of this subject for the present. We believe that in some of its aspects it has been well-nigh exhausted ; but abundance
